When did you first become interested in reproductive biology and why?
I was raised on a farm where birth of calves, piglets, and kitties was an annual happening! So my first reproductive lessons came early in life. However, my real intense interest happened when I was obtaining my M.S. degree in embryology at the University of Illinois, Urbana-Champaign. I took reproductive physiology and endocrinology courses taught by Drs. A.V. Nalbandov and Jack Gorski, respectively. Truly two scientific giants in endocrinology!! Both professors made endocrinology and reproductive physiology so exciting!! These two intriguing courses wetted my appetite to learn more. Two years later, when I reapplied to the University of Illinois for my Ph.D. in physiology, I was so pleased to learn that Dr Nalbandov accepted me as a Ph.D. student. Dr J. Gorski was also on my dissertation committee.
How did you become a scientist?
I must give my dear mother credit for sparking a real curiosity of how the body functions and what goes wrong when an animal becomes ill. Even though my mother had only 2 years of high school, she had an amazing knowledge of basic physiology and disease. Her "clients" were chickens. Whenever a chicken would get sick or died, my mother would do a postmortem to determine potential cause of sickness or death. She identified the organs and what each did and what the diagnosis was. We also butchered roosters for a meat market-again another opportunity to learn about the body parts-yes, even the difference between a hen and a rooster. So by the time I started first grade, I not only knew how to count and read but the difference between a liver and an intestine.
I was very fortunate to have attended an excellent high school where I learned the basics for a successful scientific career. The next stage of my education further strengthens my desire to become a scientist. I attended Viterbo College, La Crosse, WI, which at that time was a women's liberal arts college. I had excellent science and math classes along with the liberal arts-English, music, art Latin, French etc. As a biology major, we were required to do an independent research project. This positive exposure to science further strengthens my desire to go to graduate school.
The next big and fortunate step was the decision to obtain a M.S. degree and Ph.D. degree at the University of Illinois. I was attracted to the M.S. program in embryology because I wanted to study with Dr Ray Watterson, a world-renowned classical embryologist. It was a great experience because Dr Watterson was extremely demanding and persistent. The transfer to Dr A. Nalbandov's lab was an amazing experience. Dr Nalbandov thought about big ideas in reproductive biology. Graduate students in his lab followed the "swim or sink" rule. When I entered his lab, he suggested a major question I should investigate-determine the roles of adrenergic nerves in ovulation. I was left on my own to articulate a hypothesis, determine specific aims to test the hypothesis, learn techniques, etc. The next visit to Dr Nalbandov's office was when I had data, presented as a graph. There is no doubt that this type of mentoring made us independent scientists-there was no "hand-holding." The saving element in this type of graduate training was having many helpful lab mates.
What is the most important scientific accomplishment that you think you have made so far?
It is difficult to identify one scientific accomplishment so I will take the editorial privilege of identifying two discoveries. A significant discovery was identifying the key role of the germinal disc in follicular development in chickens. The germinal disc with its overlying granulosa cells, the growth center of the follicle, established a growth and differentiation gradient in the granulosa cell layer. The germinal disc organized the overlying granulosa layer so that the granulosa cells near the germinal disc had a higher rate of mitosis, were less differentiated, had primarily EGF receptors, and synthesized low amounts of progesterone, whereas granulosa cells more distal to the germinal disc were more differentiated, had primarily LH receptors and synthesized large amounts of progesterone which is necessary for ovulation at the level of the ovary and also to trigger the LH surge. The germinal disc was needed for the continual growth of the follicle because destruction of the germinal disc region caused the follicle to go atretic within 24 h. The anatomical structure of the avian follicle allowed us to make these exciting discoveries. Unfortunately, because most reproductive biologists use mammals for research, they do not usually read publications describing the novel research in nonmammalian species. The second discovery was localization of aromatase in sperm. Aromatase is first present in the pachytene spermatocyte and is discarded in a droplet in mature sperm. This discovery initiated investigations into the role of estrogen in the male.
Who are the past and current scientists whom you admire and inspired your research?
Dr A. Nalbandov, my Ph.D. advisor, was a marvelous scientist who opened my eyes and mind to the excitement of discovery. He always had a large research group and the number of projects and animal models being used were as varied as the research group. Dr Nalbandov saw the big picture and articulated the major questions in reproductive biology. His approach was to ask the question and then identify the best animal model. My research career was patterned on Dr Nalbandov's approach to discovery in that my students asked the question, then selected the appropriate animal model.
Selection of my favorite current scientists are those who through their discoveries have facilitated research in reproductive biology or have changed the current paradigm of our understanding. Marty Matzuk, as one of the leaders in the development of transgenic mice, has made available many models to advance our understanding of basic and clinical science. I will also select one of my former students, Humphrey H.-C. Yao, who has made significant contributions to our understanding of sexual differentiation. He has answered two ageold questions, namely (1) the source of theca cells and (2) is the female default sex.
What do you consider the greatest breakthroughs in the field of reproductive biology and why?
The development of the radioimmunoassay (RIA) allowed the measurement of many hormones and almost any molecule against which an antibody can be generated. The RIA enabled the characterization of hormonal changes during the menstrual/estrous cycles, puberty, pregnancy, disease, aging, etc. Imagine how different clinical medicine would be today if there were no RIAs to differentiate healthy and sick individuals based on endogenous hormone concentrations. The identification of cAMP as the second messenger laid the basis for the field of molecular signaling within the cell. The discoveries of the steroid receptor and mechanism of action of the steroid within the cell lay the groundwork for understanding steroid action and the role of steroids in reproductive diseases. The discovery of the control of the pituitary by the hypothalamus through releasing and inhibiting factors, i.e., LHRF, GHRF, TSHRF, etc., the field of in vitro fertilization, artificial insemination, etc. have had a major impact in reproductive biology of animals and humans. Today, the ability to clone, make transgenic animals, edit the genome using the CRISPR/Cas provide opportunities to understand basic reproduction and disease.
You received the Service Award from SSR . Why do you think scientific service is so valuable?
For science to advance, a first class scientific environment is required, which needs the participation of many people at different levels. The majority of these people are not paid or paid very minimally. Scientific societies, such as SSR, depend upon many scientists willing to serve on committees, be elected officers, plan annual meetings, serve as editors/associate editors, review manuscripts, nominate fellow scientists for awards, serve on federal review panels, and provide financial support-just to name a few. Without the generous participation of many scientists, scientific societies, publication of journals, annual scientific meeting, etc. would not exist.
You also received the First Trainee Mentor Award from SSR. This past summer you were awarded the coveted L.E. Casida Award, jointly given by SSR and the American Association of Animal Scientists. What is your mentoring philosophy?
My most rewarding responsibility as a faculty member was the mentoring of graduate students. My philosophy of mentoring is based on two principles. First, each graduate student is a unique individual with an unrealized potential for a successful professional and personal life. Second, it is my privilege and responsibility to enable this individual to fulfill his/her potential. As a result, my goals as a mentor are to enable graduate students to prepare for successful professional careers and to provide graduate students with opportunities to become well-rounded individuals who will have a satisfying personal life and be honest, concerned and contributing citizens.
What do you see as the future for research in reproductive biology?
There is a rich and challenging future for research in reproductive biology. One of the major challenges facing the human race today is overpopulation, though it is a topic seldom addressed. Growth of the human race is unequal in that some countries have negative population growths, whereas other countries have a robust population growth. A review of current birth control methods indicates that the last major breakthrough in birth control was in 1960, the availability of the birth control pill. Second, there is also the need to improve the ability of couples to have children. Third, the obesity epidemic will also have negative effects on the ability of women to have healthy babies. Beside the human considerations, there is the challenge to increase domestic animal production, which as the demands to produce more meat, milk, eggs, etc. fertility problems increase. The destruction of the natural habitat of wild animals is also causing reproductive problems. Finally, there are serious reproduc-tive diseases that demand a cure. As I view the field of reproduction, there is a need for many well-trained, knowledgeable, creative, and hardworking scientists and adequate support from federal agencies, private sources, and industry to fund these enterprising scientists.
What advice do you have for students and new investigators entering the field?
I would advise undergraduate and graduate students to attend universities and colleges where they will receive a solid education in basic life sciences and supporting disciplines, chemistry, physics, statistics, communication skills. Seek opportunities to work with faculty who are renowned scientists and mentors. Students will have the opportunity to learn the scientific method, how to ask important questions and articulate hypotheses, design experiments, perform research using the best techniques, and have daily opportunities to hone their communication skills, and present their research to fellow students and at national meetings.
My advice to new investigators is to seek a faculty or a research position at an institution where there is a critical mass of reproductive biologists, excellent undergraduate and graduate students, and a very rigorous curriculum. Second, select research projects that focus on major questions that can be answered and when answered will have a significant impact in reproductive biology. Third, write grant proposals that will be funded by seeking help in the writing of grant proposals from experienced grant awardees. Fourth, seek collaborators who will be excellent partners in doing the research and ultimately getting it published.
Would you enter this career again?
Yes, I would not hesitate a minute even though the ability to get research funding is very difficult. The opportunity to mentor intelligent, creative graduate students, and postdoctoral fellows and provide them a rich environment to enable them to become scientists and well-rounded people is the reward of a life well lived. When I think of all the marvelous students whom I have interacted with over a 40+ year career, it is truly awe-inspiring and most rewarding. 
